Increased protein nitration burden in the atherosclerotic lesions and plasma of apolipoprotein A-I deficient mice.
Apolipoprotein A-I (apoA-I), the major protein constituent within high-density lipoprotein (HDL), has been associated with antiatherogenic protection by mechanisms that include reverse cholesterol transport and antiinflammatory functions. To evaluate the proposed protective function of apoA-I, proteins modified by nitrating oxidants were evaluated in the aortic tissue and plasma of mice lacking the low-density lipoprotein receptor and apobec (LA) and LA mice with genetic deletion of apoA-I (LA-apoA-I(-/-)). The levels of nitrated proteins in aortic tissue quantified by liquid chromatography with online electrospray ionization tandem mass spectrometry (LC/ESI/MS/MS) were 6-fold higher in the LA-apoA-I(-/-) as compared with the LA mice. The quantitative analyses were corroborated by immunohistochemical and high-resolution immunoelectron microscopic evaluation of the lesions, which revealed abundant staining for nitrated proteins in the aortic root lesions of LA-apoA-I(-/-) as compared with the LA mice. Proteomic approaches based on affinity enrichment and site-specific adduct mapping identified unique specific protein targets for nitration in the plasma of LA-apoA-I(-/-) that were not present in the plasma of LA mice. In particular the nitration of fibrinogen was shown to accelerate fibrin clot formation. Another consequence of the augmented levels of nitrated proteins was the induction of humoral responses documented by the increased circulating immunoglobulins that recognize nitrotyrosine in LA-apoA-I(-/-) as compared with the LA mice. These data collectively support a protective function of apoA-I diminishing the burden of nitrative oxidants in these mice models of atherosclerosis.